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ABSTRACT 



An induction sealing device is utilized to seal a closure to a 
container on a packaging machine. The induction seahng 
device has a recess area for receiving a spoul of a closure 
during the application process. A current is induced in a 
metal medium that generates heat to melt and chemically 
bond a closure to a container. The metal medium may be 
found in either the closure or the container. 

14 Claims, 10 Drawing Sheets 
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INDUCTION HEAT SEALING OF A 
CLOSURE TO A CONTAINER 

BACKGROUND OF THE INVENTION 

1. Field of ihe Invenlion ^ 
The present invention relates to closures/filmenis for 

application to a container. Specifically, the present invenlion 
relates to a closure for application to a gable top canon 
through use of induction heating. 

2. Description of the Related Art 

The traditional gable top carton has been augmented with 
the inclusion of a closure to access the carton's product, 
usually orange juice or milk. The closure is generally 
composed of a Hangc, spout and cap. The closure not only 
provides for enhanced rcsealability after accessing the 
product, but also creates a perception in the consumer's 
mind of a higher quality product. 

In the majority of operations, the closure is attached to a 
carton on a packaging machine prior to filling. The attach- 20 
men I usually occurs through use of an ultrasonic horn 
device. One such applicator, a rotary type, is disclosed in 
U.S. Pat. No. 5,484,374. Another ultrasonic applicator, a 
linear type, is disclosed in U.S. Pat. No. 5,601,669. Ultra- 
sonic applicators usually apply a closure to a carton by 25 
positioning an anvil, with a closure attached, into the open 
end of the carton. The anvil is then tran.slationally moved 
towards an ultrasonic horn wherein the closure is placed 
through an incision in the carton. The ultrasonic horn and the 
anvil engage the closure and carton wall. The ultrasonic horn 30 
is then actuated to deliver a burst of ultrasonic energy to the 
closure and carton thereby sealing the closure to the carton. 
Although ultrasonic applicators adequately seal closures to 
a container, there are some negatives associated with the u.se 
of ultrasonic applicators on packaging machines. The great- 35 
est negative is the noise generated by the ultrasonic appli- 
cator during sealing operations. Another major negative is 
properly aligning the anvil and the sonotrode to obtain 
uniform pressure distribution. Another negative is the dust 
or excess material dispersed during the sealing operation. 40 
Yet another negative is the power necessary to generate the 
ultrasonic energy, and providing an anvil capable of with- 
standing the force of the ultrasonic energy. All of these 
negatives deter from the use of ultrasonic applicators on 
packaging machines that produce aseptic cartons. 45 

Other methods of applying closures utilize hot melt to 
attach the flange of the closure to the material. Still others 
apply the closure to the carton after filling and sealing. One 
such post-processing application of closures to containers is 
described in European Patent Application 0838325 ("EPO 50 
*325"). EPO '325 discloses a fitment having a flange with a 
polyethylene band which has a current inductive wire con- 
fined within the band and having terminals protruding 
therefrom. During post-processing attachment, the closure is 
positioned on a container, and a current is fed through the 5S 
wires to melt the polyethylene to bond the flange to a 
container. EPO '325 mentions that the wire could take the 
form of a strip or an electrically conductive layer within the 
band of the flange. EPO '325 only discloses integrating the 
"electrical heating element" into the flange such that a 60 
polyethylene/plastic layer covers the electrical beat element 
for heating thereby. It is obvious that EPO '325 utilizes the 
resistivity of the wire to generate heat when a current is 
applied to terminals on the closure. It is also necessary that 
the closure of EPO '325 have a "cutting" device to rupture 65 
the container since the closure is applied post-processing of 
the container. 
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Induction heal sealing has been used to seal a top-like 
closure to a cup-like container. One example is disclosed in 
U.S. Pat. No. 4,237,360 wherein a top and container are 
passed through a magnetic field to heat metal foils in the top 
and container in order to mch a resin for application of the 
top to the container. However, the induction heat sealing 
method of U.S. Patent 4,237,360 would not be applicable to 
sealing a closure with a flange, spout and cap to a container 
such as a gable top carton. Other problems have prevented 
the use of induction heat sealing of closures to containers. 
'ITdus, a need still exists for applying a closure to a container 
on a packaging machine prior to filling which does not 
involve ultrasonic sealing or hot melt. 

BRIEF SUMMARY OF TlIE INVENTION 

llie present invention provides a solution to the need for 
applying closures to a container on a packaging machine 
without the use of ultrasonic applicators and hot melt, llie 
present invention is able to accomplish this by providing a 
method and apparatus that utilizes induction heating to seal 
a closure to a container on a packaging machine. The present 
invention requires that a metal medium be provided, cither 
on the closure, the container or as a membrane to be attached 
during application of the closure to the container. An induc- 
tion sealing device induces a current in the metal medium to 
heat a thermoplastic coating of the closure and container for 
bonding of the container to the closure. 

One aspect of the present invenlion is a method for 
applying a closure to a container on a form, fill and seal 
packaging machine. The method includes processing a pack- 
aging material for fabrication into a container on the pack- 
aging machine with the packaging material having an access 
area. The method also includes transporting a plurality of 
closures to an applicator station and placing a closure about 
the access area of the packaging material at the applicator 
station. The applicator station has an induction sealing 
device that has a body with a recess for receiving a cap and 
a spout of the closure. The body has an incomplete annular 
current area for creating a magnetic field. The method also 
includes sealing the closure to the packaging material about 
the access area by inducing a current in a metal medium 
from the magnetic field created by an electrical current 
flowing through the incomplete annular current area of the 
induction sealing device. 

Another aspect of the present invention is a packaging 
machine. The packaging machine includes a conveyor, a 
supply of closures, a retrieving means, an induction sealing 
device and a source of electricity. Tlie conveyor transports 
each of the series of containers along the packaging 
machine. The retrieving means retrieves a closure from the 
supply of closures and places the closure about the access 
area of a container for sealing thereto. The retrieving means 
has longitudinal and translational drive mechanisms. 'ITic 
induction sealing device is disposed on one side of the 
conveyor. The induction sealing device has a body with a 
recess for receiving the cap and spout of the clo.sure. Tlie 
body has an incomplete annular current area for creating a 
magnetic field. The induction sealing device also has a 
mechanism for translational movement. 

It is a primary object of the present invenlion to provide 
a method and apparatus for induction heat sealing a closure 
to a container. 

It is an additional object of this invention to provide a 
method and apparatus for induction heal sealing a closure to 
a container on an aseptic packaging machine. 

It is an additional object of the present invention to 
provide a method and apparatus for induction heat sealing a 
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closure to a gable top carton on an aseptic packaging 
machine prior to filling with a product. 

Having briefly described this invention, the above and 
further objects, features and advantages thereof will be 
recognized by those skilled in the pertinent art &om the 
following detailed description of the invention when taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

FIG. 1 is a persf)eciive view of a gable top carton with a 
closure attached thereon. 

FIG. 2 is a perspective view of a TETRABRIK® package 
with a closure thereon. 

FIG. 3 is a perspective view of a screw cap closure of the 
present invention. 

FIG. 4 is a perspective view of a flip-cap closure of the 
present invention. 

FIG. 5 is a side view of a closure with a metal membrane 
attached thereto. 

no. 6 is an isolated view of an applicator of the present 
invention in the process of induction beat sealing a closure 
to a partially-formed gable top carton with an open top. 

FIG. 7 is an isolated perspective view of a portion of the 
induction heat sealing device of the present invention. 

FIG. 7A is a cross-sectional view of the induction heat 
sealing device of FIG. 7. 

FIG. 7B is a rear view of the induction heat sealing device 
of FIG. 7. 

FIG. 8 is a schematic view of the applicator of the present 
invention in relation to a container wall and an arm with a 
closure thereon. 

FIG. 9 is a schematic view of the applicator of the present 
invention during sealing of a closure to a container. 

FIG. 10 is an isolated view of an alternative retrieval 
means for the present invention. 

FIG. 11 is a schematic view of a web of material under- 
going processing on a vertical form, fill and seal packaging 
machine with the applicator of the present invention inte- 
grated thereon. 

FIG. IIA is an isolated view of a portion of the web of 
packaging material of FIG. 11. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1 and 2 illustrate two containers 20 that may benefit 
from the present invention. The gable top carton 20fl of FIG. 
1 and the TETRABRIK® package 20^ of FIG. 2 each have 
a closure 22 attached thereto, and both containers 2Qa-h 
may be composed of a material including a metal layer such 
as an aluminum layer. The closure 22 is applied to the 
containers 20a-b through utilization of the present invention 
for induction heat sealing of the closure 22 to the containers 

FIGS. 3 and 4 illustrate a screw-cap closure 22a and a 
flip-cap closure 22h. Both closures 22a and 22h have a 
flange 26, a spout 28 and a cap 30. The flip-cap closure 22b 
has the cap 30 attached to the flange 26 by a hinge 32 while 
the scrcw-cap closure 22a is removable by a threading 
mechanism, 'llie closures 22 are usually composed of a 
polyethylene material that easily seals to the polyethylene 
coating of a container 20. 

As shown in FIG. 5, a closure 22 may have a metal 
membrane 40 attached to the interior surface of the flange 
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26. The metal membrane 40 may be composed of aluminum, 
and may be an aluminum foil or powder substance. The 
metal membrane 40 may be a single layer membrane 40 or 
the membrane 40 may have several layers wherein a metal 

5 layer is enclosed on both sides by thermoplastic layers. The 
lhermopla.stic layers may protect the metal layer from 
damage, and may act as adhesion agents for attaching the 
closure 22 to a container 20. The thermoplastic layers may 
be composed of polyethylene, polyethylene terephtbalate 
("PET"), or other appropriate thermoplastics. 

The metal membrane 40 may be annular with an aperture 
in the center, to only mate with the flange 26 of the closure 
22. Thus, the metal membrane 40 will not cover an access 
area of the closure 22. Alternatively, the membrane 40 may 

j5 cover the entire interior surface of the closure 22, and act as 
a barrier membrane if the closure 22 is not provided with its 
own integrated barrier membrane. 'Ilie membrane 40 may be 
attached to the closure 22 subsequent to the manufacture of 
the closure, or at a converting facility. Tlie closure 22 with 

20 the metal membrane 40 attached is then supplied to the 
operator of a packaging machine to be attached to containers 
20 fabricated at the operator's facility. 

Referring to FIG. 6, the applicator of the present invention 
is generally designated 100. In this embodiment, the appli- 

25 cator 100 has an arm 122 that is capable of translaiional 
movement and longitudinal oscillation. The arm 122 has a 
closure engagement means 124 protruding from one surface 
of the arm 122. The arm 122 is attached from above to a first 
drive source 126 by a first lever 128. 'ITie first drive source 

30 126 provides for the longitudinal movement of the arm 122 
from a first horizontal plane to a second horizontal plane. 
Translational movement of the arm 122 is accomplished by 
a second drive source 130 which is attached to the arm 122 
by a second lever 132, not shown. The arm 122 may be 

35 moved along a horizontal plane from a forward position to 
a longitudinal pathway position. 

Still referring to FIG. 6, a closure dispenser is generally 
designated 134. The closure dispenser 134 is composed of a 
chute 136 which transports closures 22 from a closures 

40 feeder 142 to an engagement point 144 at one end of the 
chute 136. and also located on the first horizontal plane. A 
closure 22 placed in the engagement point 144 is pcsitioned 
to be engaged by the closure engagement means 124. A more 
thorough explanation of a closure dispenser is provided in 

45 U.S. Pat. No. 5,992,129 entitled Orienting Apparatus For An 
Orientationally Sen.sitive Closure which is hereby incorpo- 
rated by reference in its entirety. 

An induction .sealing device is generally designated 146. 
The induction sealing device 146 consists of a body 147 

50 having a recess area 149 therein. The induction sealing 
device 146 is connected to a transformer 150 that is con- 
nected to a supply of electricity. 'ITie induction sealing 
device 146 is capal3le of linear movement toward and away 
from the container 20. The container 20 is conveyed to a 

55 position below the applicator 20 by a conveyor 154. The 
container 20 is partially constructed and has an open end 156 
for placement of the arm 122 therethrough. The container 20 
has an incision 158 that has been cut into the container 20 
for placement of a closure 22 therethrough. The closure 22 

60 has a flanged end that is positioned against the interior walls 
of the container 20 while the spout protrudes through the 
incision 156. The induction sealing device 146 is horizon- 
tally aligned with the incision 158 of the container 20 for 
temporary engagement of the induction sealing device 146 

65 with the closure 22 when it is inserted through the incision 
158 of the container 20. A more thorough description of the 
motions of the arm and the induction scaling device is 
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provided in U.S. Pat. No. 5,819,504, enlilled Process And 20. An induction sealing device 146, as described in FIGS. 

Apparatus For Applying Fitments To A Carton which is 8 and 9, would be in position to male with the spout of the 

hereby incorporated by reference in its entirely. closure and seal the closure 22 to the container 20. Another 

As shown in FIGS. 7, 7A and 7B, the induction sealing method of retrieving closures 22 and inserting the closures 

device 146 has a circular recess area 149. However, those 5 into opcn-cnd containers is through use of offset rotating 

skilled in the pertinent art will recognize that the recess area arms which allows for simultaneous processing of multiple 

149 may have various shapes in order to accept the spout of containers on one line. In such a method, instead of three 

a closure 22. A current area 160 substantially encircles the arms 122(i-c, two arms 122 disposed approximately 180 

recess area 149, Jht current area 160 is composed of an degrees apart would rotate about a turret. Positioned next to 

electrically conductive material such as copper, steel, gold jq these rotating arms would be a second set of rotating arms 

and aluminum. The current area 160 does not completely rotating about a second turret. After application of the 

encircle the recess area 149, ending, on the surface at least closures to the containers, one turret-arm complex would 

al the surface termini l^a-b. An electrical current flows move a greater distance rearward than the other for offset 

from surface terminus 163fl, through current area 160 and rotation. Such a closure application system is described in 

out through surface terminus 1636. The current area 160 U.S. Pat. No. 5,983,599, entitled Offset Rotary Anvils For 

continues within the body 147 to electrical connectors Applying Fitments To A Carton which is hereby incorpo- 

n3a-b. JhMS, an electrical current is brought from electrical rated in its entirety. 

connector 173a through surface terminus 163fl, through the Another apphcation of the present invention is on a 

current area 160, through surface terminus 1636 and to a vertical form, fill and seal packaging machine such as a 

ground or the like from electrical connector 1736, An 20 TETRA BRIK® packaging machine. The container 206 of 

interrupt area 165 prevents a complete encirclement of the " FIG. 2 may be fabricated on a vertical form, fill and seal 

recess area 149. A complete encirclement of the recess area packaging machine 250 as shown in FIG. 11. The machine 

149 is not possible since the current must have an inlet and 250 receives a web of packaging material 252 that is driven 

an outlet. The interrupt area 165 would suggest to one skilled through several rollers and folded into a tube about a fill pipe 

in the art that a proper seal between the closure and the 25 254. The material lube is then sealed at a longitudinal sealer 

container would not be achieved with induction sealing " 256 that creates the longitudinal seal 222 on the container 

since the corresponding area on the closure or container 206. After the longitudinal sealer 256 is the transversal 

would not have an induced current to heat the thermoplastic sealer 258. In operation, the transversal sealer 258 seals the 

for sealing. However, unexpected from theory, the seal top of one package while simultaneously sealing the bottom 

between the closure and the container is complete. 3Q of the next package. When the bottom iran.svcrsal seal is 

The interrupt area 165, like the entirety of the body 147 ' made, the package is tilled with a product, then the lop 

except for the current area 160, may be composed of an transversal seal is made 10 complete the package, llie top 

insulator material or a material having a much lower con- transversal seal also cuts the package from the remaiiiing 

ducliviiy than the material of the current area 160. Graphite tube of material. The package is then folded and shaped into 

may be used as an insulating material for the body 147. As 35 the final container 206. 

the current flows through the current area 160, a magnetic As shown in FIG. IIA, the closure 22 is to be applied to 

field is established that induces a current in the metal an access area 277. The closure may be applied to what will 

medium, either in the container 20 or the closure 22. As the be the exterior surface of the container 206. Alternatively, 

current flows through the metal medium, the resistivity of the access area 277 may be an aperture and the closure may 

the metal medium generates heat which partially melts the 40 be inserted therethrough wherein the exterior surface of the 

thermoplastic coatings on the closure 22 and/or the container flange of the closure 22 males with the interior surface of the 

20 rcsuhing in the chemical bonding of the thermoplastics of container 206. 

the closure 22 to the thermoplastics of the container 20, The Again, referring to FIG. 11, the application of closure 

body 147 is cooled by water flowing through ports 171fl-6. occurs prior to forming a tube of the packaging material 252, 

FIGS. 8 and 9 illustrate an isolated view of the induction 45 and preferably prior to any sterilization of the packaging 

sealing device 146 engaging the closure 22, the container 20 material 252. In most circumstances the packaging material 

and the arm 122. FIG. 8 shows the transformer 150 that is 252 will have an aluminum layer allowing for induction heat 

in electrical flow communication with the induction sealing sealing of the closure to the packaging material 252. 

device 146 and a generator or electrical power supply 170. However, if the packaging material does not have a metal 

FIG. 9 shows the application process wherein a magnetic 50 medium, then as described above, the metal medium will 

field created by the electrical current flowing through the present on the closure in the form of a membrane, 

current area 160 induces a current in the metal medium 177 Alternatively, an isolated metal membrane may be provided 

(in this example the metal medium is an aluminum layer of for mating between the closure 22 and container 206 just 

the container 20) which generates sufficient heat to heat seal prior to induction heat scaling. 

the closure 22 to the container 20. The arm 122 basically 55 From the foregoing it is believed that those skilled in the 

operates as a positioning tool for the closure 22. However, pertinent art will recognize the meritorious advancement of 

unlike ultrasonic applicators, precise alignment between the this invention and will readily understand that while the 

arm 122 and the induction sealing device 146 is not neces- present invention has been described in association with a 

sary. Thus, the arm 122 need only have a minimum stmc- preferred embodiment thereof, and other embodiments illus- 

tural support since the arm 122 is not subject to any 60 traied in the accompanying drawings, numerous changes, 

substantial force during application, and alignment param- modifications and substitutions of equivalents may be made 

ctcrs are more easily achieved for induction heat sealing. therein without departing from the spirit and scope of this 

Another in-line application process is shown in FIG. 10. invention which is intended to be unlimited by the foregoing 

In this embodiment, the retrieval means has three arms except as may appear in the following appended claims. 

i22a-c rotating around a turret 180. Each arm 122a-c 65 Therefore, the embodiments of the invention in which an 

retrieves a closure 22 from a closure dispenser 134fl that is exclusive property or privilege is claimed arc defined in the 

disposed on one side of the line of conveyance of containers following appended claims: 
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What is claimed is: 

1. A method for applying a closure to a container on a 
form, fill and seal packaging machine, the method compris- 
ing: 

processing a packaging material for fabrication into a 5 
container on the packaging machine, the packaging 
material having an access area; 

transporting a plurality of closures to an applicator 
station, each of the plurality of closures having a flange, 
a spoui and a cap, the flange having an interior surface m 
and an exterior surface, the spout protruding from ihp 
exterior surface of the flange; 

placing a closure about the access area of the packaging 
material at the applicator station, the applicator station 
having an induction sealing device, the induction seal- 
ing device having a body with a recess for receiving the 
cap and spout of the closure, the body defining an 
incomplete annular current area for creating a magnetic 
field, the incomplete annular current area being out- 
wardly spaced from the recess and having first and 
second terminal ends spaced from one another; 

sealing the closure to the packaging material about the 
access area by inducing a current in a metal medium 
from the magnetic field created by an electrical current 
flowing through the incomplete annular current area of 25 
the induction sealing device, the metal medium pro- 
vided in one of the closure and packaging material; and 

filling the packaging material with a product. 

2. ITie method according to claim 1 wherein the packag- 
ing material is a carton blank and processing the packaging 30 
material comprises erecting and bottom forming the carton 
blank to provide a partially-formed carton with an open lop 
placed on a conveyor for conveyance to the applicator 
station. 

3. The method according to claim 2 further comprising 35 
top sealing a gable top of the carton subsequent to filling 
with a product. 

4. The method according to claim 3 wherein the access 
area is a hole in a top panel of the carton, the hole having a 
diameter greater than a diameter of the spout, however, less 40 
than the diameter of the flange. 

5. The method according to claim 4 wherein placing the 
closure about the access area comprises placing an arm with 
a closure engaged thereto into the open top of (he carton, 
then moving the arm transversally to the movement of the 45 
conveyor to insert the closure through the hole in the carton 
for induction heat sealing to the carton. 

6. The method according to claim 2 wherein the metal 
medium is a layer of the material of the carton blank. 

7. The method according to claim 1 wherein the metal 50 
medium is a membrane attached to the closure. 

8. The method according to claim 1 wherein the packag- 
ing material is a web of a laminated paperboard material 
having score lines defining individual packagej>. 

9. The method according to claim 8 wherein the induction 55 
sealing device retrieves the closure from a closure supply 
and seals the interior surface of the flange to an exterior 
surface of the laminated paperboard. 

10. A packaging machine for processing a series of 
containers, each container having an access area, the pack- 
aging machine comprising: 

a conveyor for transporting each of the series of contain- 
ers along the packaging machine; 

a supply of closures, each of the closures having a flange, 
a spout and a cap, the flange having an interior surface 65 
and an exterior surface, the spout protruding from the 
exterior surface of the flange; 
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means for retrieving a closure from the supply of closures 
and placing the closure about the access area of a 
container for sealing thereto, the retrieving means hav- 
ing a longitudinal and translational drive mechanisms; 

an induction sealing device disposed on one side of the 
conveyor, the induction sealing device having a body 
with a recess for receiving the cap and spout of the 
closure, the body further defining an incomplete annu- 
lar current area outwardly spaced from the recess and 
having first and second terminal ends spaced from one 
another, the induction sealing device having a mecha- 
nism for translational movement; and 

a source of electricity in electrical communication with 
the induction sealing device. 

11. The packaging machine according to claim 10 wherein 
the retrieving means comprises an arm with a lobe thereon 
tor picking closures from the supply of closures on a lirsi 
horizontal plane, the arm capable of translational movement 
along the first horizontal plane to move from the supply of 
closures to a vertical position, the arm capable of vertical 
movement from the first horizontal plane to a second hori- 
zontal plane, the access area of a carton lying on the second 
horizontal plane. 

12. The packaging machine according to claim 10 
wherein the retrieving means comprises a pair of rotating 
arms approximately ISO degrees apart and mounted on a 
turret for rotation, each arm having a lobe for engaging a 
closure from the closure supply, the turret capable of trans- 
lational movement from a rotating position to an engage- 
ment position. 

13. The packaging machine according to claim 10 
wherein the retrieving means comprises three rotating arms 
approximately 120 degrees apart and mounted on a turret for 
rotation, each arm having a lobe for engaging a closure from 
the closure supply, the turret cai)able of translational move- 
ment from a rotating po.sition to an engagement position. 

14. An apparatus for applying closures to a series of 
containers being conveyed along a form, fill and seal pack- 
aging machine, the apparatus positioned at a single station of 
a multiple station form, fill and seal packaging machine, 
each of the conlniners having an open end and a pre-incised 
hole for receiving the closure therein, the closures each 
having a cap and a spout, the apparatus comprising: 

a closure dispenser containing a plurality of clo.sures for 
engagement with a closure engagement means, the 
closure dispenser lying on a first level, the first level 
defined by a horizontal plane parallel to the line of 
conveyance, the closure dispenser within the single 
station; 

an induction sealing device for sealing the closure to the 
container, the induction sealing device lying on a 
second level, the second level defined by a second 
horizontal plane, the .second horizontal plane aligned 
with the pre-incised hole, the induction sealing device 
within the single station, induction sealing device hav- 
ing a body with a recess for receiving the cap and spout 
of the closure, the body defining an incomplete annular 
current area outwardly spaced from the recess and 
having first and second terminal ends spaced from one 
another, the incomplete annular current area configured 
for creating a magnetic field; 

an arm having the closure engagement means protruding 
therefrom, the arm capable of vertical movement 
between at least the first level and the second level 
along a line perpendicular to the conveyance of the 
scries of containers, and also capable of translational 
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movement at the first level to retrieve a closure from the 
closure dispenser and at the second level to place the 
closure through the pre-incised hole and seal the clo- 
sure onto the container, the arm within the single 
station; and a drive source connected to the arm, the 5 
drive source providing vertical movement of the arm 
between the first level and the second level, providing 
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Iranslalional movement of the arm between the closure 
dispenser and a vertical movement position, and irans- 
lational movement of the arm between the induciion 
sealing device and the vertical movement position, the 
drive source within the single station. 

« * • • * 



03/13/2003, EAST version: 1.03.0002 



